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lar e number occurred on the’lst and 2 4  and from the 

larger number occurred in the mountainous country 
and in the basin and plateau region to the eastward of 
the Cascade Range. More than 40 stations in the State 
of Oregon alone reported one or more thunderstorms. 

Killing frosts occurred at  over a dozen stations in 
Oregon, and light to hea frosts at  a good many more 

eral, however, being codned  to limited areas. 
Sunshine was deficient in Washington, particularly 

west of the Cascade Mountains. It was somewhat 
below normal in northwestern Oregon, but elsewhere in 
the district there was about the usual amount. 

The average wind direction was from the west, and the 
highest velocity reported was 56 miles an hour from the 
southeast a t  North Head, Wash., on the 14th. 

l l t  % to the close of the month they were general. The 

points in Washmgton and 7 dalio. Dmiage was not gen- 

WATER RESOURCES IN OREGON AND THEIR DEVEL- 
OPMENT. 

By JOHN T. WHISTLER, Member American Society of Civil Engineere. 

A prominent man in public affairs said recently with 
reference to certain 
[‘There is but one 

most of our natural resources there must be a wide gen- 
eral knowledge of what they are and the conditions sur- 
rounding them. 

More than six years ago I had the privilege of convey- 
ing to the joint committee on irrigation of the Oregon 
State Legislature, then in session, the offer of the Director 
of the United States Geological Survey to allot, from 
the Federal appropriation for stream-gaging work, an 
amount equal to whatever the State legislature would 
appropriate for the same purpose, not exceeding $25,000 
per annum; that is, if the State woulcl a pi0 riate 
$25,000 for stream-gaging work in Oregon, t t e  ’Jnited 
States Geological Survey would allot from the Federal 
appropriation a similar amount, making $50,000 per 
annum for stream-gaging work. 

Other States, more keenly alive to the value of such 
work, promptly acce ted similar offers, and it is not now 

Wliat the State legislature actually did, wtls to appro- 
priate only 10 per cent of the full amount offered, or 
$3,500. The United States Geological Survey, true to its 
offer, allotted an equal amount each year. This year, as 
a result of the continued agitation, the State legislature 
appropriated a total of $25,000 for hydrographic and 
topographic work, about $10,000 of mhich goes to stream- 
gaging work. The United States Geological Survey has 
allotted a similar amount. 

opinion. That is why 
It is certainly very 

so easy to get the fu P 1 amount originally offered. 

QUANTITY OF WATER AS AFFECTING IRRTQATION, WATER- 
POWER DEVELOPMENT, AND NAVIGATION. 

Taking up the features of water resources having inore 
direct reference to quantity. I wish to  show tlie short- 
sightedness displayed in developing a knowledge of what 
the resources of this character are in the State of Oregon. 

About the first things an engineer must consider in 
either an irrigation or R water-power project are, What 
are the niean daily discharges, what is the minimum dis- 
charge and its duration, and what is the niasimuiii rate 
of discharge that will have to be taken care of. The latter 
will not be determined b j  10 or 2.5 years’ records, or even 
a 100-year record, aa witnessed in the recent flood of the 

rker  Seine in France. Such reports will be of value, 
though, in airling to form a judgment of what it map be. 
The menu daily discharges, how ever, ana the probable 
yearly variation froni them in the future, M 111 be fairly 
well known, ant1 this can not be even reasonably rleter- 
mined in any other way. 

I t  makes no tliference how valuable such information 
\t-oultl be to the State of Oregon, directly or indirectly, 
to-daF or to-morrow, concerning some stream of which 
such gagings and records have not been iiiatle and kept, 
110 amount of money can obtain them now. It costs very 
little money as compared to its value, bnt it requires years 
of time. 

I can call to mind irrigation projects which rvoultl 
involve tlie expenditure of many millions in construction 
in Oregon, but which can not be h a n d  at  the presept 
time because of the very meager knowledge of the avail- 
able water supplj-. The same can be said of power proj- 
ects. If the eople generally could only realize the value 

appropriation by the legislatuie would he such as to make 
it one of the first acts of the nest session. 

The value of this knowlecloe of stream flow is not done 
in connection with the devehpment of new proiects, but 
it is also in the better and more equitable distribution of 
existing water rights. Last pear my attention was called 
to a news item from Rosnell, N. Ales., in which it was 
stated that since the completion of the EIondo gr0jer.t by 
the Reclamation Service some two years prior, the reser- 
voir had not received n drop of run-off. I understand 
that this was true, and that practically the same condi- 
tions have continued to the present time. 

The Sweetwater P a m  in southern California was 
completed to a height of 95 feet in 1S95. It created a 
storage reservoir of 32,500 acre-feet capacity. During 
the eight years prior to this the run-off at  the dam had 
averaged nearly this aniount. though over two-fifths of 
it ran off in one gear. The total run-off for the liest nine 
years was less tliuii half enough to fill the reservoir once, 
aiicl probably barely supplied evaporation. During four 
of these years there was absolucely no run-off at  the dani, 
and three of these gears %ere successive. 

After 10 years, during which the total run-off was not 
sufficient to fill the reservoir once, .the supply has again 
been rLbundant,, a i d  the dam this year has again been 
increased by suficient, to approximately double tlie 
capacity of the reservoir. This is practically the fourth 
time the darn has been increased, yet there is little doubt 
that if a better knowledge had been available of the 
stream’s characteristics the dam would never have been 
coninienceci, 

The feeling is yet revalent with most Oregonians that 

ing coals to Newcastle,” but it is a fact that the average 
precipitation in this valley during the growing season is 
less than in many of the arid regions. This is well illus- 
trated in tho diagram, Fig. 1, compiled from the records 
of the United States Weather Bureau and published by 
the Oregon Conservation Commission, which has under- 
taken to proniote irrigation in the Willamette Valley. 

A knonledge of water resources is not complete when 
u e  have made analyses of the character of all pur waters 
and have obtained long records of rate of discharge, as we 
also want to know what can be done to increase the mini- 
mum discharge of a stream. This is as true for power 
det-elopment as for irrigation. The minimum flow of a 
stream usually determines the maximum economic devel- 
opment of a power project, because a power good for on1 
mne months in the year has little demand, and the i n s t d  

of this know P edge I feel the demand for a still larger 

irrigation in the Wil P amette Valley would be like “carry- 
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lation of auxiliary steam plants to supply the deficiency 
during the three months adds so much to the yearly cost 
of the power in the way of interest, depreciation, insur- 
mce, and operation, as well as for fuel, that a power plant 
of this chara.cte,r can not usually c0mpet.e with one not 
requiring an niixiliary plant. 

The diversion of water froin a stream is almost invnri- 
ably so iiiterrelatecl with other uses of water from the 
same stream, either present or future, that economic 
development of our water resources requires that each 
new use of water proposed, whether by diversion 
alone or by storage and diversion both, be considerecl in 
connect,ion wit,h ail other possible uses of water from t,he 
same streani before the right is granted to construct. 
This is precisely what is done now in all the older coun- 
bries where irrigabion is practiced, such as Ibaly, Fmnce, 
and Spain. 

To illustxate: If the irrigation interests of a valley or 
drainage basin appear, after a thorough c.onsideration, 
to be superior to power int,erests-that is, of more value 
to the Stat.e-the granting of a lower right on the st.ream 

to all subsequent diversions above for irrigation. If, on 
the other liancl, after fuU consideration antl wit,h all the 
data essential to si1c.h consideration and study, it appears 
that the stream is more valuable for power purposes, 
t.lien diversion for irrignt.ion should be made inferior to 
power diversions. 

If this is not done we may see the spectacle of a power 
plant worth, say, $ l , O O O , O O O ~  on t,he lower course of a 
strewn, holding u I irrigation development above worth 
many millions. &en if t,he power right be condemned 
and tlie owners fully conipensated for all espenclitures 
nncl all values of the site as a power site, it will, never- 
t,heless, have been an econoniic waste. 

It will be said by some, “Let the fellow who gets there 
first liave it. ‘Fincling is having.”’ Now the facts are 
tlirtt the value of d l  wat.er rights is rnn.de by t,lie people 
aiid their increasirig desire to iiso or utilize such resources. 
Should t,hey not, t,lien at  least have the privilege of sap- 
iiig in what manner tlie water right shall be clevelo ,ed ? 

tt whole and not to the value added to tlie natural value 
by individual labor or effort,. The individual right, to 
bliis latter will hardly be questioned. 

Aiiy systeiiiat,ic tlevelopineut of wat,er resources must 
include mining and navigat,ion. The uast,ioii of hydrnulic 

t,ion in Chlifornia. The interests of this St.at.e in river 
navigation where it will be aflected by t,he use of wat,er 
itbore navigation may, in years to come if not now, be 
ireater than that of mining. 

There comes under navigation tlie use of certniii 
st,re;tnis for logging. I know of a stream on whic.li tlie 
logging interests are cloniinant t,hrough earlier use, at  
the ex iense of irrigation interests. It iii:~y be in this 
ptirticu \ ar case t.hRt the logging int,erests should have 
t,lie superior right-that, tlie stream in that way yields a 
great,er service to the Stmate; but it may not. and we can 
conceive of a stream beina held for logging )ur mses 
when it would be of infiniteyy greater value to t\ie h a t e  
as an irrigation stream. 

Ot,lier water resources are artesian supplies and puni )- 

has been done by t.he United States Geological Surrey 
in investigat,ion of artesian-well possibilities by st,udy of 
the geological formations. Earlier bulletins by ltussell 
and a later water-supply paper by Waring are valuable 
for reference in this connection. 

below tlie irrigabion lands shou 1 cl only be done as inferior 

I linve reference only to the value niacle by the peop 11 e 13s 

mine t,ailings has been t.he cause of a 7 most endless lit,igit- 

ing from wells a i d  streanis for irrigation. C‘oiisidernb 5 e 

WATER RESOURCES IN THEIR RELATION TO FORE6TS. 

Much has been saicl in the last few years of the value 
of forests in kee in up the summer flow of streams and 
thus benefiting Eot i  irrigation and power development. 
The radical si1 >porters of forestry conservation will tell 

)lausible, antl yet you will find a great many of the 
!iydraulic engineers of the coiintiy, if not indeed a large 
majority, of the opinion that the value of forests in pre- 
serving stream flow is ver questionable. 

neers, in a carefully pre lnrecl paper read before the 
Smericnn Society of Civil Engineem last year, refuted 
many of tlie arguments of the radical forestry advocates. 

A h .  John R. Freeman, one of the most eminent engi- 
neers in New Englancl, in an address before a meeting of 
engineers to consider conservation of nationai resources, 
saicl to his personal knowledge no perceptible change had 
taken place in Yew- England strennis from defcmstation 
within his lifetime nor, so far as the available records 
show, since deforestation beman. 

Prof. millis I,. AIoore, &ief of the United States 
Weather Bureau, in n carefully pre1)ared report on The 
Influence of Forests on C‘linirttes and Floods, which was 
printed by direction of the C‘omiiiittee on Agriculture in 
the House of Representatives, st stes that the high wa- 
ters in our rivers are not higher and tlie low waters are 
not lower than fornierly, hut, on the contrar-y, there 
appears to be a tendency in late years toward a slightly 
better low-water Aow in summer. He, like riiost of the 
meteorologists, believes that tlie broken, cultivated, ier- 
men1jle sod i3 equally as goot~ a conserver of rainfah as 
tlie forest area itself, and weather statistics favor the 
opinion of those who question the value of forests in pre- 
serving stream flow. 

The following comparison of streams from forested 
and nonforested areas is from data prepared by John C. 
Stevens of Portland, Oreg., who was at  tlie tinie assistant 
engineer of the United States Geological Survey, in 
charge of liyclrograpliic investigations in Oregon and 
Wnsliiiigton: 
A4 standard measure of the uniformity of flow is a very difficult thing 

to secure. For want of a better standard we may take the ratio of the 
nmsimuni to the minimum discharge as the measure of uniformit 
To show how it varies on different streams and under different con& 
tions of forestation we will select a few streams in  groups of two that 
dr.tin both a torested and nonforested area and have nearly the same 
climatic conditions. As the intention is to show only relative condi- 
tions of flow, a single year’s record is sufficient if simultaneous on the 
streams compared. 

We will take for our first pair of streams the Donner and Blitzen 
River which flows into Barney Lake from the south and the Silvies 
River which flows into the same lake from the north. The Donner 
and Blitzen River drains the western slo e of Steins Mountain and the 
watershed is without forest of any kind: The Silvies River, as the 
name implies, is quite heavily forested and it drains the southern slope 
of the Blue Mountains. The records of 1909 on both streams have 
been used. The hiehest discharge on Silvies River is 135 times the 
minimum flow and is in strong contrast to the even discharge of Donner 
and Blitzen River, whose maximum is less than 12 times the minimum. 

We will take for our next pair of streams two which drain op osite 
sides of the Sierra Nevada Mountains in central California. k n g s  
River drains the western slope and its entire area is h e a d y  forested. 
Owens River drains the eastern slope and it is practical1 without 
forest of any kind. The soil of both is of granitic orign andrthe topo- 
uaphic  features are not different. The rainfall on the Kings River 
drmnage is a s e a t  deal more than on Owens River. On this account 
one would expect Owens River to present some of the features of and 
r e ~ o n  streams, but this does not appear to be the case. The discharge 
for 1906 has been used for both streams. The maximum discharge of 
Owens River is only 5 times the minimum while the maximum die- 
charqe of Kincs River a t  the mme time was 130 times the minimum 
discharge. The contrast is most atriking and is all the more significant 
because the chief physical difference is that of difference in  forest con- 

us that it hard f y itdniits of argument. It certainly looks 

C‘ol. H. 11. Cliittenilen o T the United States Army Engi- 


